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PROBLEM TO BE SOLVED: To suppress fluctuation in 
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* NOTICES * 

JPO and INPIT are not responsible for any 
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CLAIMS 



[Claim(s)] 

[Claim 1] The constant current feeder equipped with two or more sample hold means which carry 
out sample hold of the current value for maintaining the current supplied from two or more current 
regulator circuit and each current regulator circuit to constant current, respectively, and the source of 
reference current which gives the reference current for setting up this current value to these two or 
more sample hold means. 

[Claim 2] It is the constant current feeder characterized by maintaining constant current by said 
sample hold means having a switching means and a capacity means in a constant current feeder 
according to claim 1, and the electrical potential difference corresponding to said current value being 
held at this capacity means, and giving this electrical potential difference to said current regulator 
circuit. 

[Claim 3] It is the constant current feeder which is said current regulator circuit's having a transistor, 
said switching means's being established between the main electrode of this transistor, and a control 
electrode in a constant current feeder according to claim 2, and said capacity means' being connected 
to the control electrode of a transistor, and turning on said switching means, and is characterized by 
holding the main electrode and control-electrode electrical potential difference corresponding to said 
current value for said capacity means. 

[Claim 4] The solid state camera characterized by to use a constant-current feeder given [ as a 
constant-current supply means give a bias current to said signal output line ] in either of claims 1-3 
in the solid state camera which is equipped with the magnification mold optoelectric transducer 
which has a photo-electric-conversion means and a magnification means change and amplify the 
signal charge formed by this photo-electric-conversion means to a signal level, connects this 
magnification mold optoelectric transducer to a signal output line, and outputs a signal through this 
signal output line. 

[Claim 5] The solid state camera characterized by using a constant current feeder given [ as a 
constant current supply means to give the bias current of said buffer amplifier ] in either of claims 1- 

3 in the solid state camera which transmits the signal which is equipped with the optoelectric 
transducer which has two or more photo-electric-conversion means, connects this optoelectric 
transducer to a signal output line, and is outputted to this signal output line through a buffer. 
[Claim 6] It is the solid state camera characterized by using a constant current feeder given in either 
of claims 1-3 as a constant current supply means to be the magnification mold optoelectric 
transducer which has a magnification means for said optoelectric transducer to change into a signal 
level the signal charge formed by the photo-electric-conversion means and this photo-electric- 
conversion means in a constant current feeder according to claim 5, and to amplify, and to give a 
bias current to said signal output line. 

[Claim 7] It is the solid state camera which said buffer amplifier is a field effect transistor in a solid 
state camera according to claim 5 or 6, and constitutes a source follower circuit from said current 
regulator circuit. 

[Claim 8] The image pick-up system characterized by having a solid state camera according to claim 

4 to 7, the optical system which carries out image formation of the light to this solid state camera, 
and the digital disposal circuit which processes the output signal from this solid state camera. 
[Claim 9] Luminescence equipment characterized by using the constant current feeder of a 
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publication for either of claims 1-3 in the luminescence equipment which carries out the constant 
current drive of two or more light emitting devices as a constant current supply means to supply 
constant current to these two or more light emitting devices. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention is used with respect to a constant current feeder, a 
solid state camera, an image pick-up system, and luminescence equipment suitable for the solid state 
camera which has a current regulator circuit, an image pick-up system, and luminescence equipment. 

[0002] 

[Description of the Prior Art] The circuitry Fig. of an MOS mold solid state camera of the former 
[ drawing 5 ] and drawing 6 are the timing chart. 

[0003] In drawing 5 each photo-electric-conversion eel S A photodiode 1 (1-1-1, 1-1-2, 1-1-3, — ), 
The transfer switch 2 (2-1-1, 2-1-2, 2-1-3, -), a reset switch 3 (3-1-1, 3-1-2, 3-1-3, -), It consists of 
a magnification transistor 4 (4-1-1, 4-1-2, 4-1-3, — ) and a selecting switch 5 (5-1-1, 5-1-2, 5-1-3, — ). 
An MOS transistor can be used as the transfer switch 2, a reset switch 3, the magnification transistor 
4, and a selecting switch 5. 

[0004] Although the signal accumulated in the photodiode 1 arranged at each photo-electric- 
conversion eel S is read to the perpendicular output line 8 (8-1, 8-2, 8-3, — ) connected to the 
magnification transistor 4 by the magnification transistor 4 as an electrical potential difference At 
this time, since the source follower circuit is constituted by the load transistor 9 (9-1, 9-2, — ) used as 
the magnification transistor 4 and a current regulator circuit, the voltage signal according to the 
signal of a photodiode 1 is read to the perpendicular output line 8. Current Miller circuit consists of 
that electrical-potential-difference impression of the gate is carried out by the transistor 26 of the 
load transistor 9-1, 9-2, 9-3, and — which a constant current source 25, and its gate and drain short- 
circuited. The load transistor 9, a constant current source 25, and a transistor 26 serve as a constant 
current supply means. 

[0005] Furthermore, there is a source follower circuit which drives the clamp capacity 13 (13-1, 13- 
2, 13-3, — ) in response to the electrical potential difference of this perpendicular output line 8. The 
transistor 12(12-1, 12-2, 12-3, — ) used as a transistor 11 (11-1, 11-2, 11-3,--) and a current regulator 
circuit constitutes this source follower circuit, and the gate constitutes current Miller circuit from 
electrical-potential-difference impression being carried out by the transistor 23 of a transistor 12-1, 
12-2, 12-3, and — which short-circuited a constant current source 24, and its gate and drain. A 
transistor for 14 (14-1, 14-2, 14-3, — ) to set up the predetermined potential of the terminal of the 
output side of the clamp capacity 13 and 22 are power supply terminals set as predetermined 
potential. 

[0006] A voltage signal is outputted from an output terminal 21 through the magnification amplifier 
20 and the negative feedback capacity 19 through the transistor 1 1 from which the signal level which 
appears in the perpendicular output line 8 serves as buffer amplifier, the clamp capacity 13, the 
perpendicular signal line 16 (16-1, 16-2, 16-3, --), the level transfer switch 17 (17-1, 17-2, 17-3, -), 
and the water Hiraide line of force 18. A transistor 12, a transistor 23, and a constant current source 
24 serve as a constant current supply means. 

[0007] Sequential selection is made with a level shift register, and the level transfer switch 17 
outputs a signal to the water Hiraide line of force 1 8 one by one from the perpendicular signal line 
16. the transfer switch 2 (2-1-1, 2-1-2, and — ) of each eel arranged by the line writing direction The 
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control terminal (in the case of an MOS transistor, it is the gate) of 2-2-1, 2-2-2, — is connected to 
a signal line 7 (7-1, 7-2, — ). the reset switch 3 (3-1-1, 3-1-2, and — ) of each eel arranged by the line 
writing direction The control terminal of 3-2-1, 3-2-2, is connected to a signal line 6 (6-1, 6-2, — 
). The control terminal of the selecting switch 5 (5-1-1, 5-1-2, — , 5-2-1, 5-2-2, --,--) of each eel 
arranged by the line writing direction is connected to the signal line 10 (10-1, 10-2, — ). 
[0008] Actuation of the above-mentioned MOS mold solid state camera is explained using drawing 
6 . Drawing 6 is a timing chart showing read-out of a signal in the above-mentioned MOS mold solid 
state camera, and actuation of the clamp mold noise reduction circuit which reduces the noise in the 
signal. 

[0009] As shown in drawing 6 , the magnification transistor 4-1-1 of the 1st line, 4-1-2, and — are 
activated by impressing the signal pulse 101 of H level to a signal line 10-1. The reset transistor 3-1- 
1 of the 1st line, 3-1-2, and — are turned on, and it is made for the reset potential of a sensor to 
appear in the perpendicular output line 8-1, 8-2, 8-3, and — by impressing the signal pulse 102 of H 
level to a signal line 6-1. Mostly, to coincidence, the signal pulse 104 of H level is impressed to the 
gate, and the output potential of the source follower 11-1 according to the potential of the clamp 
capacity 13-1, 13-2, 13-3, and the clamp reference voltage of — applied to both ends from a terminal 
22 and sensor reset potential of the clamp transistor 14-1, 14-2, 14-3, and — , 11-2, and 1 1-3 is made 
to be impressed. In this actuation, a noise signal will be read from each eel arranged by the 1st line to 
the perpendicular output line 8, and a noise signal will be clamped by the clamp capacity 13. 
[0010] Then, by impressing the signal pulse 103 of H level to a signal line 7-1 The transfer switch 2- 
1-1, 2-1-2, 2-1-3, and — are made to turn on. A photodiode 1-1-1, 1-1-2, 1-1-3, and the signal output 
corresponding to a signal charge of — are read to the perpendicular output line 8-1, 8-2, 8-3, and 
and the potential according to the output of a source follower 1 1 appears in the end of the clamp 
capacity 13 in connection with it. 

[001 1] Then, the signal pulses 105, 106, and 107 of H level are added to the gate of the level transfer 
switch 17-1, 17-2, 17-3, and — one by one with a level shift register. Sequential ON of the level 
transfer switch 17-1, 17-2, 17-3, and — is carried out, and the signal from each eel arranged by the 
1st line is outputted to the water Hiraide line of force 18, and with an operational amplifier 20 and 
the negative feedback capacity 19, a signal charge is changed into a signal level and it outputs from 
an output terminal 21. 

[0012] Signal read-out of all eels is performed by performing actuation explained above about each 

eel arranged by the 2nd line, the 3rd line, and 

[0013] 

[Problem(s) to be Solved by the Invention] Although the gate of a transistor and the potential (in this 
case, GND potential) of the source which constitute a current regulator circuit are constituted on the 
assumption that a respectively equal thing, the current regulator circuit of the source follower in the 
above-mentioned configuration Since the aluminum used as wiring made on an actual semi- 
conductor substrate has resistance of a certain value, Since the aluminum wire length which forms 
GND Rhine also becomes long as the chip configurations, such as the sensor IC which are many 
pixels, become large, since a voltage drop occurs because a current flows there, Since the 
programmed current of the current regulator circuit of the source follower which it becomes 
impossible to have disregarded the magnitude of the above-mentioned voltage drop, and was 
connected to each perpendicular output line 8 in drawing 5 is changed and the current value becomes 
smaller [ the more distant place from the GND terminal of IC ], There was a problem that the 
inclination (shading) in the output voltage of each perpendicular signal line will occur. Moreover, 
since it is necessary to enlarge the programmed current of the current regulator circuit connected to 
said source follower, consequently the amount of [ of said GND wiring ] voltage drop also increases 
[ it will be necessary to lower the output impedance of said source follower and ] in driving a sensor 
at a high speed, the current value of said constant current will be changed sharply. 
[0014] Drawing 7 is the circuit diagram and property Fig. which expressed the above-mentioned 
technical problem typically. In drawing 7 , 45 constitutes the source follower circuit for the 
perpendicular output line [ in / 42 / a power supply terminal and / 41 / a GND terminal and 43, and / 
in 44 (44-1, 44-2, — ) / drawing 5 ] 8-1, 8-2, and — from each output terminal of a source follower, 
and transistors 46 and 47, and 48 (48-1, 48-2, — ) is parasitism resistance which GND wiring has. [ a 
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criteria constant current source ] As shown in the property Fig. of drawing 7 , the current of the 
current regulator circuit of each source follower falls to the current of the source of reference current, 
so that it keeps away from the GND terminal 42. 
[0015] 

[Means for Solving the Problem] The constant current feeder of this invention is a constant current 
feeder equipped with two or more sample hold means which carry out sample hold of the current 
value for maintaining the current supplied from two or more current regulator circuit and each 
current regulator circuit to constant current, respectively, and the source of reference current which 
gives the reference current for setting up this current value to these two or more sample hold means. 
[0016] The solid state camera and image pick-up system of this invention use the constant current 
feeder of this invention. Moreover, the luminescence equipment of this invention uses the constant 
current feeder of this invention. 

[0017] In addition, in this invention, a current regulator circuit is applicable regardless of the 
regurgitation mold which supplies a current in the form which slushes a current into a load, and the 
intake mold which supplies a current in the form where a current is slushed from a load. . 
[0018] In this invention, since a current value is set as two or more current regulator circuits by 
sampling a current, it does not depend to the potential of GND wiring connected to each current 
regulator circuit fundamentally. 
[0019] 

[Example] Hereafter, the example of this invention is explained to a detail using a drawing. 
[0020] Drawing 1 is the circuitry Fig. showing the solid state camera used as the 1st example of this 
invention, and drawing 2 is the timing chart. In drawing 1 , since the configuration of a photo- 
electric-conversion eel is the same as drawing 5 , the same sign is attached and explanation is 
omitted. 

[0021] In this example, the current of constant current sources 24 and 25 is inserted in the sample / 
circuit for holding by the current regulator circuit (9 in drawing 5 , 12) which gives the bias of the 
source follower in drawing 5 . In addition, the load transistor 9, a constant current source 25, hold 
capacity 26', and a switch 27 serve as a constant current supply means (constant current feeder), and 
a transistor 31, a switch 32, a constant current source 24, and the hold capacity 30 serve as a constant 
current supply means (constant current feeder). 

[0022] In drawing 1 , 26' (26'-l, 26'-2, --) is hold capacity, and 27 (27-1, 27-2, --), 28 (28-1, 28-2, -), 
and 29 (29-1, 29-2, -) are switches. Moreover, 30 (30-1, 30-2, --) is hold capacity, and 32 (32-1, 32- 
2, -), 33 (33-1, 33-2, -), and 34 (34-1, 34-2, -) are switches. As switches 27, 28, and 29 and 
switches 32, 33, and 34, an MOS transistor can be used, for example. 31 (31-1, 31-2, — ) is a load 
transistor. 

[0023] Switches 27 and 28 are turned off at the time of ON and a hold at the time of a current 
sample, a switch 29 is the opposition, and the sample/hold of the output current of a current source 
25 are performed by turning on at the time of OFF and a hold at the time of a sample. Similarly, 
switches 32 and 33 are turned off at the time of ON and a hold at the time of a current sample, a 
switch 34 is the opposition, and the sample/hold of the output current of a current source 24 are 
performed by turning on at the time of OFF and a hold at the time of a sample. 
[0024] Drawing 2 is a timing chart showing sample hold actuation of the above-mentioned bias 
current, the output of the sensor signal explained using drawing 6 , and actuation of the clamp mold 
noise reduction circuit which reduces the noise included in the signal. Since the actuation in a sensor 
signal and a timing chart are the same as drawing 6 , explanation is omitted. 

[0025] Said current sampling is performed during the vertical-retrace-line period before transmitting 
a signal etc. 

[0026] Where the signal 407 of L level is added to a switch 29-1, the signal pulse 401,402 of H level 
is added to a switch 27-1 and 28-1, respectively, the electrical potential difference between the gate 
sources according to the current value of a current source 25 generates a switch 27-1 and 28-1 to a 
transistor 9-1 in turning off ON and a switch 29-1, and the electrical potential difference is saved 
hold capacity 26-1. A switch 27-1 is made to turn off before a switch 28-1 from the problem of the 
parasitism charge which a switch has. Next, in the same actuation, in order to make a switch 27-2 
and 28-2 turn on, the signal pulse 403,404 is impressed and the electrical potential difference 
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between the gate sources of a transistor 9-2 is saved hold capacity 26 ? -2. Thus, after all current 
samplings are performed, a switch 29-1, 29-2, and 29-3 are made to turn on by making the signal 
pulse 407 into H level, and the bias constant current which a transistor 9-1, 9-2, and 9-3 generate is 
impressed to the perpendicular output line 8-1, 8-2, and 8-3. 

[0027] To the same timing as the current sampling explained above, the current sampling of the bias 
current circuit for source followers is performed. 

[0028] Where the signal 414 of L level is added to a switch 34-1, the signal pulse 408,409 of H level 
is added to a switch 32-1 and 33-1, respectively, the electrical potential difference between the gate 
sources according to the current value of a current source 24 generates a switch 32-1 and 33-1 to a 
transistor 31-1 in turning off ON and a switch 34-1, and the electrical potential difference is saved in 
the hold capacity 30-1 . A switch 32-1 is made to turn off before a switch 33-1 from the problem of 
the parasitism charge which a switch has. Next, in the same actuation, in order to make a switch 32-2 
and 33-2 turn on, the signal pulse 410,41 1 is impressed and the electrical potential difference 
between the gate sources of a transistor 31-2 is saved in the hold capacity 30-2. Thus, after all 
current samplings are performed, a switch 31-1,31-2, and 31-3 are made to turn on by making the 
signal pulse 414 into H level, and the bias constant current which a transistor 31-1, 31-2, and 31-3 
generate is supplied to a source follower 11-1, 11-2, and 11-3. 

[0029] After a setup by the sampling of the required bias current in the above sensor is completed, 
signal read-out actuation explained using drawing 6 is performed. 

[0030] It becomes possible not to generate fluctuation of the signal level which appears in 
perpendicular signal lines, such as shading, even if it makes the value of each bias current increase, 
but to fill drive[ high-speed ]-izing and highly-precise-izing of a sensor with performing such a bias 
current setup to coincidence. 

[0031] The setting approach of the above bias currents cannot be restricted to a source follower, bias 
current circuits, such as an operational amplifier which accompanies each signal line, etc. can 
recognize a large number existence, and, of course, the output can be adapted to the circuit 
depending on fluctuation of GND potential or supply voltage. 

[0032] Drawing 3 is the circuitry Fig. showing the luminescence equipment used as the 2nd example 
of this invention, drives two or more light emitting devices for which the constant current drive was 
suitable, such as a laser diode and a light emitting diode, and shows the light emitting device drive 
circuit in the device which needs a high relative precision for the output characteristics, such as a 
laser beam printer. 

[0033] In drawing 3 , Dl, D2, and - are laser diode or light emitting diode (LED) (it explains as 
laser diode hereafter.). The MOS transistor which constitutes a differential circuit for M1-M4, and — 
to switch laser diodes Dl and D2 and — , A switch for Tl and T2 to sample the current of a constant 
current source II as well as an example 1, Nl and N2, and — are transistors, and save the electrical 
potential difference (Vgs) between the gate-sources according to the current value of a current source 
II at the hold capacity CI and C2 and — . Since actuation of this current sampling is the same as an 
example 1, this explanation of operation is omitted. 

[0034] In recent years, optical communication etc. is a big value, in order that the switching rate of 
each light emitting device may have a high speed very much, therefore the bias current of the above- 
mentioned differential circuit may also make this high-speed operation possible. Therefore, 
fluctuation of M1-M4 which constitute a current regulator circuit, and the GND potential used as a 
source electrical potential difference of — is large by the voltage drop by the parasitism resistance 
which GND wiring has. Naturally fluctuation of the source potential of MOS transistor Ml will 
fluctuate the above-mentioned bias current. 

[0035] The relative precision of the property of the current-luminescence reinforcement of two or 
more light emitting devices and the pulse width in switching becomes important [ raising the relative 
precision of said bias current ] in the optical-communication device using a light emitting device and 
laser beam printer of the above-mentioned plurality, in order to be greatly dependent on the relative 
precision of the above-mentioned bias current. It becomes possible to raise the relative precision of a 
bias current by using the light emitting device drive circuit shown in drawing 3 . 
[0036] Based on drawing 4 , one example at the time of applying the solid state image sensor of this 
invention to a still camera is explained in full detail. 
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[0037] Drawing 4 is the block diagram showing the case where the solid state image sensor of this 
invention is applied to a "still video camera." 

[0038] The barrier to which 51 serves both as protection and main switch of a lens in drawing 4 , 
Drawing for the lens with which 52 carries out image formation of the optical image of a 
photographic subject to a solid state image sensor 54, and 53 to carry out adjustable [ of the quantity 
of light which passed along the lens 52 ], A solid state image sensor for 54 to incorporate the 
photographic subject by which image formation was carried out with the lens 52 as a picture signal, 
The A/D converter which performs analog-to-digital conversion of the picture signal with which 56 
is outputted from a solid state image sensor 54, The signal-processing section which 57 performs 
various kinds of amendments to the image data outputted from A/D converter 56, or compresses 
data, 58 in a solid state image sensor 54, the image pick-up digital disposal circuit 55, A/D converter 
56, and the signal-processing section 57 The timing generating section which outputs various timing 
signals, whole control and operation part by which 59 controls various operations and the whole still 
video camera, The interface section for the memory section for 60 to memorize image data 
temporarily and 6 1 to perform record or read-out to a record medium, A record medium with 
removable semiconductor memory for 62 to perform record or read-out of image data etc. and 63 are 
the interface sections for communicating with an external computer etc. 
[0039] Next, actuation of the still video camera at the time of the photography in the above- 
mentioned configuration is explained. 

[0040] When opened by the barrier 51, the Maine power source is turned on, then the power source 
of a control system turns on, and the power source of image pick-up system circuits, such as A/D 
converter 56, is turned on further. And in order to control light exposure, whole control and 
operation part 59 extract, and makes 53 disconnection, and after the signal outputted from the solid 
state image sensor 54 is changed with A/D converter 56, it is inputted into the signal-processing 
section 57. 

[0041] Exposure based on the data is calculated by whole control and operation part 59. Judging 
brightness by the result of having performed this photometry, according to that result, whole control 
and operation part 59 control a diaphragm. 

[0042] Next, based on the signal outputted from the solid state image sensor 54, a high frequency 
component is taken out and distance to a photographic subject is calculated by whole control and 
operation part 59. Then, when a lens is driven, it judges whether it is a focus and it judges that it is 
not focusing, a lens is driven again and ranging is performed. And after a focus is checked, this 
exposure starts. 

[0043] After exposure is completed, A/D conversion of the picture signal outputted from the solid 
state image sensor 54 is carried out with A/D converter 56, and it is written in the memory section by 
whole control and operation part 59 through the signal-processing section 57. 
[0044] Then, the data stored in the memory section 60 are recorded on the record medium 62 with 
removable semiconductor memory etc. by control of whole control and operation part 59 through the 
record-medium control I/F section. 

[0045] Moreover, it may input into a direct computer etc. through the external I/F section 63, and an 

image may be processed. 

[0046] 

[Effect of the Invention] As explained above, according to this invention, the effect of the voltage 
drop by the parasitism resistance which each wiring of GND and a power source has can be avoided, 
and fluctuation of the programmed current of two or more current regulator circuits can be 
suppressed. 

[0047] As opposed to circuits where a large number existence is recognized, and the output current is 
influenced to fluctuation of GND potential or power-source potential, such as a current regulator 
circuit which accompanies the perpendicular signal line in image pick-up equipment especially The 
output current of the constant current source used as a reference by setting up a current by the 
sample / holding and referring to a certain reference voltage The effect of the voltage drop by the 
parasitism resistance which each wiring of the current by its consumed electric current etc., and a 
GND and a power source has can be avoided, and the precision of the output of an image sensor can 
be raised. 
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